The role of the circadian clock system in physiology.
Life on earth is shaped by the 24-h rotation of our planet around its axes. To adapt behavior and physiology to the concurring profound but highly predictable changes, endogenous circadian clocks have evolved that drive 24-h rhythms in invertebrate and vertebrate species. At the molecular level, circadian clocks comprised a set of clock genes organized in a system of interlocked transcriptional-translational feedback loops. A ubiquitous network of cellular central and peripheral tissue clocks coordinates physiological functions along the day through activation of tissue-specific transcriptional programs. Circadian rhythms impact on diverse physiological processes including the cardiovascular system, energy metabolism, immunity, hormone secretion, and reproduction. This review summarizes our current understanding of the mechanisms of circadian timekeeping in different species, its adaptation by external timing signals and the pathophysiological consequences of circadian disruption.